INTRODUCTION.
Cardiac ischemia has been associated with distinct structural and intersecting cellular pathways that contribute to the ventricular remodeling process. Damaging effects of ischemic injury may trigger the apoptotic cascade while a counterbalancing stimulation of cell survival pathways may limit cell death to the infarcted region. The ARC (apoptosis repressor with caspase recruitment domain) protein is predominantly expressed in cardiac and skeletal muscle, and functions as an inhibitor of apoptosis via selective interactions with caspases (1) . An evaluation of the role that ARC plays during ischemia/hypoxia remains sparse. Protein expression of ARC was examined and compared to other prominent apoptotic molecules using an in vivo murine model of ischemia.
METHODS. Cardiac ischemia was induced using an established microsurgical murine model involving constriction of the left anterior coronary artery (2). Specific primers to Bcl-xL and
Bax mouse genes were obtained from Clontech and RT-PCR assays conducted as recommended. Myocardial protein levels were monitored by western blot analysis from at least 3 separate animals. Antibodies were obtained from the following sources: ARC, p53 (Oncogene Research Products); BID, Bcl-xL, Bax (BD Sciences); phosphospecific Akt (Cell Signaling Technology).
RESULTS AND DISCUSSION.
Initial experiments using a cDNA expression array strategy showed that transcription levels of anti-apoptotic molecules such as Bcl-x L , BAG-1 (bcl-2 binding protein) and Akt were unaltered after 24-hr ischemia (2). We found an increase in Bax to Bcl-xL transcript levels after 3 to 14 days of ischemia relative to sham-operated heart tissue, with similar findings after examination of protein expression (Table 1) .
In this study, a reduction in ARC expression (30-60%) was observed after 24-hr of ischemia without alterations in protein levels at longer periods. These data support other in vitro studies that show lower ARC protein levels after hypoxia in an embryonic derived heart cell line (3). Truncated levels of BID (t-BID) were seen at all time points of ischemia which suggest that factors other than ARC may interact with caspase-8. The amounts of p53 (Bax gene transcription factor) protein remained unaltered despite increases in Bax expression. Therefore, cardiac ischemia may occur via a p53-independent pathway that differs from tumor models of apoptosis. At extended periods of ischemia (after 14 days), increases in Bcl-xL and the phosphorylated form of Akt indicated that anti-apoptotic factors limit myocardial ischemic injury. 
, no change; ↓, decrease or ↑, increase in protein levels from ventricle tissue relative to sham-operated after normalizing to tubulin. (ND) Not determined.
In summary, a 24-hr time interval was associated with loss of protective mechanisms against ischemia-induced apoptosis.
